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ABSTRACT
Teaching is the well known word for teachers. Teachers know the meaning of this word and
know how to perform teaching. Sometimes they do not know the difference between teaching
and facilitating in learning and it make a distance between the students and teachers. The
purpose of this study are how learning geometry in mathematics education, Teacher Training
and Education Faculty at the University of Muhammadiyah Purwokerto, Indonesia modify the
class in geometry course interactively and can be easily understood by students. So, the
researchers made the strategies in geometry course that is associated with the games. Games
are one of strategy in class which is support for the student to understand the geometry with
easily and make the class interactively.
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INTRODUCTION
Mathematics is a subject that every student has to study at one time or another. Some love it but
if being honest, most people hate studying math (Sheeffield, 1995; McFarlane, 2002). Based on Groff
(2010) the importance of math for students has never been more prominent and Haylock (1984) said
that most university courses include some level of math while almost every profession uses math in
some form on a daily basis. The problem many students have is that they don’t know how to study
math to get good results (Fleith, 2000; Tall, 1977).
Ross (2000) said that how to Learn Math is a free self-paced class for learners of all levels of
mathematics. It combines really important information on the brain and learning with new evidence
on the best strategies to approach and learn math effectively. Ironically that many students have had
negative experiences with math, and end up disliking math or failing (Hennessdy, 1997; Hashimoto,
1997). This geometry class will give learners of math the information they need to become powerful
math learners, and it will teach them about their own potential to succeed and the strategies needed to
approach math effectively. (Gardner, 1991; Linda, 2003; Paulsen, 1999) if students have had past
negative experiences with math this will help change your relationship to one that is positive and
powerful.
Not all students like math, but a good math teacher has the power to change that. A good math
teachers can help students who have traditionally struggled with arithmetic begin to build confidence
in their skills. For students who are usually bored with numbers, a good math teacher can breathe new
life into the subject. A good math teacher makes her class a place where students want to be.
Sloan (1996) said that many textbooks and students will say that math teachers should have an
extensive knowledge and love of math. This is very helpful, but if math is not the sole reason that get
up each morning, don’t worry. A healthy command of mathematics literacy is just fine. Correctly with
Tayman (1996) that good primary math teacher, in particular, seem to possess an endless amount of
patience, because there are many different ways that students actually learn math. And they learn at
many different speeds. Math teacher are not frustrated by do-over. Or complete start over.
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Understanding Piaget’s theory on how youngsters create logic and number concepts is time
well spent for math teacher. It underscores the necessity of knowing their students, so teacher can
serve them well.
Teachers who facilitate personal growth in students are unique, extraordinary, worthy of the
dedication. It requires a self assurance, a willingness to share self, to care, to begin a journey, then
launch the student on a personal quest which may not be shared; to send the student beyond the
teacher, perhaps with the student never realizing or appreciating what was given (Stenberg, 1995;
Ken, 2004). It is that unqualified and indefinable difference between training and education, bossing
and leading, telling and teaching. Six characteristics which identify teachers who are high facilitators
of personal growth: 1) effective listening; 2) genuineness; 3) understanding; 4) respect; 5)
intelligence; and 6) skill in interpersonal communication (Ken, 2004).
Active learning strategies provide very smart teaching learning opportunities to teachers
Forsyth, 1991). If teacher is able to create an active learning environment in his class, he has to help
the students in learning in various ways. Active learning methodologies are able to make teaching
very smart and easy. Teachers may use collaborative learning and try to do an exciting experiment in
his class. (de Sonza, 1998; Dolan, 2012 ) said that nn modern learning environment, we see that
“learning” is a more popular word than “teaching”. Teachers have to understand the modern trends in
teaching learning process. Teachers have to make learning more interesting and interactive, so that
students may learn better.
Many math courses suffer from the following issues: (Bobango, 1993)
 The teachers don’t know why they are teaching particular math topics, and they often don’t know
what else the students are learning in other subjects.
 As a result, the students don’t know why they learn those math topics, either. The common
question, "Why do we have to learn this?", is a reasonable one. Do you have a good answer,
beyond "It’s in the exam" or worse, "Because it’s good for you"?
The role of teacher is changing in smart and active learning methodologies. (Egenfeldt, 2007)
told that now teacher is as a facilitator in learning. Teaching and learning are being modified due to
innovations in education. In this article we are discussing about teacher's role in changing learning
environment. In many teaching class situations, the role of the teacher is that of facilitator of learning:
leading discussions, asking open-ended questions, guiding process and task, and enabling active
participation of learners and engagement with ideas. However, small groups function and behave in
various ways and have different purposes. Teachers therefore need to be able to adopt a range of roles
and skills to suit specific situations, often during the same teaching session.
This issue focuses on helping the teacher to move away from the deliverer of knowledge in a
passive environment, to one where all students are actively engaged in the construction of their
knowledge in geometry class.
RESEARCH DESIGN AND METHODE
This research is a qualitative descriptive study based learning stages of lesson study. The study
was conducted in the first semester of the academic year of 2014/2015 at the University of
Muhammadiyah Purwokerto (UMP). The subjects of this study is the first semester students of class
A UMP Mathematics Education that cover in Geometry Course of odd semester academic year of
2014/2015.
The research was conducted by four cycles with each cycle stages are follow:
a. Plan
The purpose of this stage is to design learning that provides solutions to the problems and
event arise ever conducted by teacher models. At this stage, the teacher and the observers do plan
what will do for next meeting. Implementation of this phase is a teacher provides learning tools to
observer then performed an evaluation of the plan. Learning tools consists of a unit of learning
teacher event, seating charts, and lesson observation sheet. Lessons are conducted in a student-
centered learning with the aim of encourage the students creativity.
b. Do
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The aim of this stage is to carry out the accordance with the planning of learning that has
been produced on plan stage. At this phase, the teacher teaching practice with the agreement on the
plan stage. The teacher and students activities are based on the lesson plan which has been agreed.
Observer must record students activities that require attention and development of creativity. The
observers guide based on observation is student seating, lesson plan, and observation sheets. This
observer guide is in accordance with the agreement that has been formed at the stage of the plan.
c. See
The purpose of this stage is to perform reflection and evaluation of the implementation of
learning on Do stage. Implementation of this phase begins with the presentation of a model for the
implementation of instructional faculty that has been done. Teacher model provides self-reflection
on what is perceived and what happens during the activity of learning take place. The teacher can
also reveal the difficulties experienced during the implementation of learning. Activities in this
phase continued with the presentation by the teacher observer on finding obtained during the
implementation Do stage. The findings that can be either positive or negative on the
implementation of learning. The next activity at this stage is feedback from the observer which
consists of many problems that they got. The result of this stage can be good discussion on the
next cycle.
The collecting data from this study are:
a. Observation
The observations made during the learning process that is on the Do stage. Implementation
of the observations made by the observers. The observation sheets consist of questions about
implementation of learning, encouraging the creativity and many problems that found by the
observer during the learning process
b. Questionnaire
The questionnaire was given to the students in order determine the learning process and
encouraging creativity of students after the learning process in class. The questionnaire were used
in the form of statements enclosed to describe the creativity and learning process in students.
c. Documentation
The documentations used in form of video recording, photos and files of students from each
implementation of plan, do, and see.
The data that have been obtained and analyzed qualitatively. Those data was found by data
reduction, data presentation, and conclusion. Data reduction is focused on activities related to student
creativity in learning. From the results of data reduction, it will be presented in pictures or description
of explanation. Next analyzed is performed conclusion by observing and combining of various data
obtained.
The Classroom Meetings
In this section The authors give a short impression of how the classroom meetings went. For a
written meeting-by-meeting account we refer to the extended research report (widjaja, 2002). The
very first meeting suffered severely from two things. Firstly, due to a college event, the teacher had
found little time to prepare the course and to acquaint himself well enough with the tools and
equipment. Secondly, the course class could be made it like the figure below.
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Figure 1. Set up of the classroom. The rectangles represent chairs (one circle was 5 chairs)
The class was only 100 minutes, which was really too short for meeting. Although the students
evinced as well as in the upcoming gaming works. Learning in class begins with the division of the
group by the teacher to the students. One group consisted of 5 students, this means that there are 10
groups. The number of students in the lecture Geometry are 46 students in the group there are 5
students and 4 students. Learning is done very regularly. Students were divided into groups on the
basis of their intelligence level so that the group can consist of students whose level of intelligence
evenly. Prior to the implementation of the games are done, students are asked to look for ongoing
learning concept. This process is carried out to find out the creativity of students in learning and
collaboration with members of the group. Occasional teacher around to find out if the discussion
process can run smoothly. After the discussion looking concepts being studied. Teacher gives a brief
description of related concepts that sought students to have a common vision and concept. Once
students know and understand the concept, teacher gave a briefing on the rules of the games.
DISCUSSION
To optimize the learning outcomes, the learning process should use a whole-brain approach.
According to Balka (1974), when humans communicate with words, the brain at the same time have
to find, sort, formulate, tidy up, organize, connect, and make a mixture of ideas with words that
already have that meaning can be understood . At the same time, these words strung together with a
picture, symbol, image (impression), sounds, and feelings. A set of words that no sequential mixed in
the brain, came out one after another, connected by logic, and generate meaning can be understood.
Playing is a common phenomenon that occurs in all the human. Playing is a flurry of self-
selected without no element of coercion. It fits perfectly with the spirit of imaginative students. So if
nurtured properly, it can support encouraging creativity of students learning. In addition, an important
means game to socialize the student become a member of a community so that they get to know and
appreciate other community members, but unfortunately many parents consider the case that the game
is not important, so they often ignore. Of course, if this is allowed that could threaten the encourage
students learning creativity.
Nowadays the need for the development of the education system in Indonesia is increasing
from year to year. Was once considered the most effective conventional systems and has been applied
in the teaching and learning activities, but this learning system is no longer able to keep up with the
times. Based on that later emerged a new learning method that is expected to increase students's
interest in learning.
According to Colburn (2000) geometry occupies a special position in the secondary
mathematics curriculum, because of the many concepts contained therein. From the psychological
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pattern, measurement and mapping. Meanwhile, from the standpoint of mathematics, geometry
provides approaches to solving problems, such as images, diagrams, coordinate system, vectors, and
transformation. Geometry is also an environment to study the mathematical structure.
Usiskin argued that:
 The geometry is a branch of mathematics that studies the visual patterns,
 The geometry is a branch of mathematics that connect mathematics with the physical world or
the real world,
 The geometry is a way of presenting a phenomenon that does not look or not physical, and
 The geometry is a mathematical system example
The purpose of learning geometry is that the students gain confidence about her math skills, be
a good problem solver, able to communicate mathematically, and to reason mathematically. Beside
that learning geometry is developing the ability to think logically, develop spatial intuition, imparting
knowledge to support other materials, and can read and interpret mathematical arguments. Basically
geometry has a greater opportunity to understand the students compared with other branches of
mathematics. This is because the ideas of geometry already known by students since before they enter
school, for example, line, plane and space. However, the evidence on the ground shows that the
geometry of learning outcomes is low and needs to be improved. In fact, among the various branches
of mathematics, geometry occupies the position of most concern.
There is a significant difference between the learning strategy using games and without game.
The learning strategy using the game can increase creativity, imagination, and innovation in students.
So with interactive educational games, learning can be done effectively and efficiently. Teaching and
learning process will run fun and not boring. By contrast, the learning strategy without using the
game. The ability of creativity, imagination, and innovative in students is not so well developed as a
method of learning that only focus on theoretical basis alone. So that this kind of learning methods by
some students felt quite boring and that is the one reason why students become lazy in learning.
Games in geometry course has many advantages. In addition students are not bored in the
study, the subject matter becomes younger transmitted from teacher to student. In addition, interactive
educational are also able to condense the time required to complete a competency because with this
game the students more quickly capture the lessons that can save time to educate them. In this study,
strategies who teacher can do in geometry class is game. The games that can implemented in class
such as:1) guess and check game; 2) mystery box; and 3) secret inside balloon.
Guess and Check Game’s Process
Determine what students are trying to find. The learning begins with the division of the group. Each
group consisted of 5 students. Each group will be taught how they look for the most appropriate
alternative answers of some of the issues presented in the paper. But before they look for alternative
answers, first they must find the concept of the material being studied today by discussed with a group
of their friends. This process is very intensive because the thinking of students with their friends in
group will improve their ability to think critically. The results is getting their search results with
friends. Therefore lecture needs to be intensively give a help for students because the students have
been looking for a concept that they should do and her friends. After they did the research for the
concept they get the goal, the goal is the same perception of the concept that what has been produced
has a shared the knowledge.
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Figure 2. student determined what they try to find
Determine what number students are comparing to. The results of what they get together group of
their friends then compared with the results conducted by other groups, whether of the discussion
draft is done and the results of the search of alternative answer to the problem is provided. This
process needs to be done so that what they do does have a truth value or not
Figure 3. student determined what they are comparing to
Try out a number. The searching of alternative answer to the problem presented teachers need to be
analyzed by using the method and specific answer. This search process requires trial and error. The
results obtained have the right to perform a lengthy process, which is then corrected by the first trial
group of their friends and then analyzed again to the results obtained have the truth.
Figure 4. student try out a number
If students are close to their number but not quite there yet, determine what should be done. The
process of finding alternative answers needed timeless, if its given time has run out while the student
has not completed the given problem teacher, then students need to correct myself whether
management has owned the right time or not. So not only have good cognitive abilities but time
management and division of tasks between the groups also need to be considered by each group of
student learning.
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Figure 5. student determined what should be done if it is not quite finish yet
Once students are done, check to make sure the numbers really work by plugging them back into the
original conditions. The alternative answers that have been obtained by each group has a different
way of reference and different for each group. So when it has a difference by each group of teachers
need to consider whether the means used was appropriate or not. Restore step by step do need to
figure out which one has the most appropriate alternative answers.
Figure 6. Student check their final answer
Mystery Box
The interest in game based learning has accelerated considerably in recent years. Developers
and researchers are working in every area of game based learning, including games that are goal
oriented, social game environments, non digital games that are easy to construct and play. (Ross,
2000; Tayman, 1996) Games developed experessly for education and commercial games that lend
themselves to refining team and group skills. More complex approaches like role playing,
collaborative problem solving, and other forms of simulated experiences have broad applicability
across a wide range of disciplines, and are beginning to be explored in more classrooms. Using
gaming as a vehicle for learning is a very powerful idea and one that is under utilized. There are so
many ways teacher can do with games in their classroom, such as:
 Team Building Games: Some of most common games used in education are games intended to
build relationships between two people or between teams. In a classroom setting, where team
games may lack in the teaching of information they make up for by teaching communication and
cooperation skills.
 Board and Card Games: boar games, card games and other individual activities are good
motivational tools in education. These games teach students to learn from their mistakes and
accomplish goals while simultaneously having fun. While supportive of games as a supplement
to education, contends that the best way for a student to learn something is by someone teaching
it directly to them.
 Electronic Games: video games and computer games are becoming more accepted in the school
environment because most student have an element of expertise in electronic gaming, their
capacity to learn in that real will be higher than in a typical classroom setting.
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 Edutainment: as technology advances and students are exposed to video games, television and
the internet at younger ages, educators are increasingly interested in “edutainment””, or
combination of education with entertainment. Using technology in a learning environment is
especially helpful when students are learning complex topics because it develops “higher order
thinking skills:.
 Drawbacks to Edutainment: although most teachers agree that there are benefits to fusing
electronic gaming with education, many teachers haven’t received adequate training as games to
feel comfortable using an electronic game in their curriculum. The benefit of a game can only
extend so far without the support of a knowledgeable teacher. Because students need a teacher to
link the game to specific lesson, it is essential for teacher to understand games before applying
them to the classroom.
Many various ways that can do by the teachers to make classroom learning process more
interesting for students, so the authors make a strategy in its class by Mystery Box Games. It is
created by team building combines board games and card games. Mystery Box can be done by
groups with each group was given the responsibility to carry out the game together. Form of the
games is using the box which there is a score inside. The score can be achieved by the group that can
solve the problem, otherwise if it can not resolve the problem, then the group will get a penalty in the
form of a reduction in the existing score in the box. Each group is obliged to make a problem and
solve it. Then the problem written on paper and put in a box that has been provided. Box is then to
another group to finish. Each member of the group assigned to analyze and explore the completion of
the existing problems. This game process can be performed to assess creativity, responsibility, and
student active in class.
Figure 7. Teacher provides guidance to students about mystery box
Students activities in Secret Inside Balloon Game
a. Make one problem which related by material on learning today and made on the paper.
Learning begins with the process of finding a concept that is based on group discussions.
Each group must find a concept that is being studied. Once the concept is found by each group
learning, teachers provide direction to integrate perception and concept created by students. Once
the concept is embedded, then created a problem that is based on the concept that the issue was
made in a piece of paper that has been provided by the teacher. This step is the first step in secret
inside balloon game.
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Figure 8. Students discuss with their group about creating one problem and an answer key for it
b. Make the key answer of the question on a separate sheet of paper about
Problems that have been made by each group, and then made the key answers to these
problems. Problems are created and then put into the balloon, blow up it and given to another
group to be resolved. The process of solving problems that exist are given a time limit of 10
minutes.
c. Each balloon is available with a different value with the auction system
In the balloon are already available value that could be obtained if the group can solve the
problems that exist in the balloon. If the group can not solve existing problems or settlement is
done wrong then the value will be reduced in accordance with what is in the balloon.
Figure 9. Students blow up the balloon which is take the problem inside previously
d. Then the balloon is opened and do on the problems that exist in it. If the matter is done right,
then the value which obtained in accordance with the existing value in each balloon.
In every balloon there is a problem to be solved by each group learning. The problem is the
concept of learning is done that day. So after children seek material concept of geometry, they
are trying to create problems and solve them. The value obtained from any content on these
problems, if any participant wrong or could not solve existing problems, then they will be
reduced in value based on the value they get from the contents of the balloon.
e. Conversely, if the matter can not be done obtained or done incorrectly, then the group will be
reduced in accordance with the value of the value in the balloon.
The problems should be solved obtained with bounded time, Each group should have a
performance, strategy, and how to resolve the problem well and quickly. When they do not have
a good strategy, then they will be difficult to solve existing problems, because the problem is
timeless. The groups that resolve problems that exist in the balloon properly, then the value
obtained will be in accordance with the value stated in the balloon, on the contrary, if they fail
and wrong doing, then the value will be reduced in accordance with the value they get inside the
balloon.
CONCLUSION
Learning geometry requires a variety of ways to do. The problem is how a teachers could make
them self as a facilitator or simply transfer a concept only. Therefore, it is necessary to an
understanding and knowledge of how to teach geometry not only to improve their skills on the
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geometry but how to make a teacher becomes a facilitator and increase their ability to improve the
active students in the classroom.
A variety of games that have been described above may be able to increase the understanding
and knowledge of the reader will be learning geometry fun as well as make professional teachers not
only include science concepts in the classroom, but how to conceptualize be interactive and
professional in class. Finally, I hope this research will stimulate others to continue the research,
verify, modify, or apply it.
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